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ARTICLE XXIV. 



On the Cause of the Collapse of a Reservoir while apparently subjected 
within to great Pressure from a Head of Water. By R. Hare, M. D., 

#c, fyc, fyc. 

In September 1834, 1 was requested by Mr Haydock, a respectable 
and intelligent plumber of this city, to call at his shop in order to see 
a copper reservoir, which had collapsed while apparently subjected to 
internal pressure, arising from a communication with the mains pro- 
ceeding from the public water-works. 

For the purpose of refrigerating the contents, the reservoir was 
placed in spring water, at the bottom of a well, so as to be at a small 
depth below the surface : receiving the river water by one pipe, it was 
made to deliver it by another. 

The pressure of the water with which the city of Philadelphia is 
supplied, is known to be sufficient, when at its maximum, to com- 
mand the most elevated rooms in our dwellinghouses. Hence, had 
the reservoir been burst, it would not have excited surprise ; but the 
converse appeared inexplicable. The figure on the next page will con- 
vey a correct idea of the reservoir as it appeared when I examined it; or 
subsequently, when a drawing of it was made at the Franklin Institute, 
to which it had been removed, at the instance of some of the members 
of that institution. 
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A is apipe with a stop cock to allow the air to escape 
on first filling the reservoir. B, a pipe by which a 
communication with the mains of the public water- 
works was established. C, a pipe for delivering the 
water. 

The height of the vessel was three feet ; greatest 
diameter eighteen inches, least diameter twelve 
inches. 

Some days had elapsed, during which I was unable 
to offer any explanation of the phenomenon; but 
having mentioned the occurrence to another highly 
respectable and intelligent plumber, Mr Ewing, he 
alleged that facts no less surprising had fallen within the range of his 
experience. He had known an opening made in a leaden pipe at one 
time, to be closed at another, by some unaccountable inward pressure ; 
and, upon one occasion, a small fish to be caught in the fissure. 

It then occurred tome that the phenomenon of the collapse had been 
the consequence of circumstances the inverse of those which are known 
to take place in the water ram of Montgolfier, in which water, while 
flowing rapidly in a trunk, being stopped suddenly in front, is made to 
produce a jet rising above the level of the head to which the current 
arrested is indebted for existence. 

The momentum of the water which is in that case expended in a 
jet, must, in the case in which an arrestation takes place in the rear of 
a given portion of the stream, continue to propel that portion directly 
forwards, causing an hiatus or vacuum between it and the valve or 
cock by which the stoppage has been effected. 

The inward pressure, or suction, arising from such a momentum, was 
demonstrated by Venturi j* and has latterly been ingeniously applied 
to the filling of syphons, and removal of back water from water wheels. 

In this view of the subject then, we find the rationale of the collapse 
of the reservoir. 

The current through the main being arrested at a point nearer the 
head than that from which the pipe supplying the reservoir proceeded, 



* Nicholson's Journal, 4to series, vol. 2, page 172. 
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there was an hiatus produced within the main, and cavities therewith 
communicating, which caused the atmospheric pressure to he inade- 
quately resisted, and consequently the reservoir, as one of those cavi- 
ties, was crushed. No doubt the pressure of the spring water, in which 
the reservoir was situated, co-operated. At times our springs rise 
much nearer to the surface of the earth than at others. 

When steam is made to pass through a pipe into cold water, a suc- 
cession of expansions and condensations ensue, producing much noise 
and mechanical jarring, consequent to the alternate absorption and ex- 
pulsion of the water. Agreeably to the rationale respecting the col- 
lapse of the reservoir, these effects should be productive successively 
of an inward and an outward pressure upon the surfaces of the pipes 
employed. 

Some years ago, a pipe was submitted to me by Mr Ewing, which, 
while situated as above described, had been crushed by a force which 
seemed to have exceeded any which could, under any circumstances, 
be expected from the pressure of the atmosphere. Possibly an adhe- 
sion between the water and the metallic surface, may co-operate in the 
production of such results. 
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